twenty-one feet per mile. On the old line there were many curves of eight and ten degrees, while on the new the sharpest curve did not exceed four degrees. The saving in grade rise, going either east or west, was about three thousand vertical feet, and was equivalent to more than sixty miles of continuous grade of fifty feet to the mile.
The most remarkable and perhaps the most difficult achievement in this reconstruction of the Central Pacific was the building of the so-called Lucin cut-off across the Great Salt Lake. The old line of the road ran around the northern end of the lake, across two mountain ranges, and through a very wild and rugged country where it was practically impossible to get easy grades, or eliminate sharp and frequent curves. This part of the road, as originally built, varied in elevation from 4200 to 4900 feet above the sea-level and contained maximum curvatures of ten degrees and grades as steep as ninety feet to the mile. Very little of the track between Ogden and Lucin was either straight or level, and the topography of the whole region was such that, for a distance of one hundred and forty-seven miles, it was difficult, if not impossible, to find a location that would be much better. When Mr. Harriman acquired control of the Central Pacific, he decided that this part of the line would have to be abandoned